A well-prepared, innovative science, technology, engineering and mathematics (STEM) workforce is crucial to the Nation's health and economy. Indeed, recent policy actions and reports have drawn attention to the opportunities and challenges inherent in increasing the number of highly qualified STEM graduates, including STEM teachers. Priorities include educating students to be leaders and innovators in emerging and rapidly changing STEM fields as well as educating a scientifically literate populace. Both of these priorities depend on the nature and quality of the undergraduate education experience. In addressing these STEM challenges and priorities, the National Science Foundation invests in evidence-based and evidence-generating approaches to understanding STEM learning; to designing, testing, and studying instruction and curricular change; to wide dissemination and implementation of best practices; and to broadening participation of individuals and institutions in STEM fields. The goals of these investments include: increasing the number and diversity of STEM students; preparing students well to participate in science for tomorrow, and improving students' STEM learning outcomes.
I. INTRODUCTION
Several recent reports developed by the National Science Board, the National Academies, and the President's Council of Advisors on Science and Technology (PCAST) have documented the substantial role played by the science, technology, engineering, and mathematics (STEM) disciplines as drivers of American innovation, prosperity, and global competitiveness (References 1 to 5). These reports have also noted that the "need for STEM knowledge extends to all Americans," due to the growing role of STEM products in the lives of citizens and the need of our democratic society to make informed decisions on the basis of scientific evidence. Yet, in spite of continually growing demand for STEM expertise and literacy, the United States is at risk of losing its competitive edge as fewer students pursue advanced degrees and careers in STEM disciplines and insufficient progress is made in engaging the full diversity of the Nation's potential talent pool in those fields. The decline in the number of students earning degrees in STEM fields is being compounded by the rapidly approaching retirement wave of the post-World War II cohort of scientists and engineers.
Recent reports on the Status of the Geoscience Workforce 2016 report (References 6 & 7), published by the American Geosciences Institute (AGI), and related efforts to assess the educational and employment landscape within the geosciences (References 8 to 15), have documented clear evidence of this trend. Given Bureau of Labor Statistics estimates for the future geoscience workforce (growing at higher-than-average rates and projected turnover resulting from retirements), AGI predicts that production of new geoscientists at current rates will not be sufficient, resulting in a shortfall of ~90,000 geoscientists by the year 2024. The small number of students earning geoscience degrees (~380 associate's, ~3600 bachelor's, ~1500 master's, and ~600 doctoral) reveals the magnitude of the challenge facing the community in securing its future workforce.
With ~31,000 undergraduate students and ~10,000 graduate students enrolled in geoscience courses in 2013, there is potential to address some of the geoscience career shortfall through increased retention of students already in geoscience pathways. Improving efforts to retain individuals from groups who have traditionally been under-involved in the geosciences (i.e., individuals from groups currently earning only ~11% of the bachelor's, ~7% of master's, and <6% of doctoral degrees) is important since these students will soon be the majority of college age students in undergraduate programs.
Increasing the recruitment and retention of undergraduate students in geoscience courses might lead to more graduates in this discipline, however there are barriers that will need to be addressed. The geosciences differ from many other STEM disciplines in that there is not a well-defined pathway between high school, college education (both two-year and four-year), and graduate education or career options. AGI found that approximately half of the geoscientists surveyed -at all degree levels -had taken a formal Earth science course while in high school, demonstrating its importance for building the post-secondary pipeline. In fact, in 2017 69% of doctoral graduates in the geosciences reported taking a high school geoscience or environmental science course (Reference 24). High school exposure to the geosciences is an integral part of the recruitment pipeline for engaging students in geosciences pathways. Yet, fewer than 50% of high school graduates take a high school geoscience course (e.g., Earth science, oceanography, or meteorology) and the lack of an Advanced Placement course/exam in geoscience makes it difficult to elevate the reputation of the discipline and attract the most talented students. Given this lack of visibility in high school, geoscience continues to primarily be a discovery major at the undergraduate level, with a few notable exceptions (e.g., meteorology). Similarly, there is general lack of awareness about the many career opportunities available for students with degrees in the geosciences.
The increasing importance of community colleges in the higher education landscape (Reference 16) is similarly problematic for the geosciences community, given that only ~24% of the nearly 1725 two-year colleges (2YC's) nationwide offer a geoscience program or course. AGI reports that ~31% of geoscience bachelor's, 23% of master's and 8% of doctoral degree recipients spent at least one semester at a two-year institution before transferring to a four-year undergraduate program. The greater diversity of students found at community colleges offers an important, largely untapped opportunity for broadening participation in the geosciences. Degree program opportunities at many minority-serving institutions (MSI's), and especially at Historically Black Colleges and Universities (HBCU's), also are quite limited.
A strength of the geosciences is the fact that there are multiple entry points into the field, either as an undergraduate major or as a graduate student from other STEM fields such as chemistry, engineering, computer science, physics, biology, geography, or math. The interdisciplinary nature of the geosciences offers the potential for undertaking more innovative approaches to recruitment and retention of students. As defined by AGI, the "geosciences" are comprised of a variety of sub-fields, including traditional solid earth science (e.g., geology, geochemistry, geophysics), environmental earth science, atmospheric science, oceanography, and geo-related disciplines (e.g., hydrology), among others. Commonly, students who earn advanced degrees in geoscience fields began their path in a different STEM field as an undergraduate student. The increasing focus of geoscience work on societally relevant issues such as climate, natural hazards, energy resources, etc. also opens the door to engaging a variety of additional students, including those pursuing undergraduate degrees in the social sciences. The challenge, however, is to find effective strategies for opening the world of possibilities in the geosciences for these students and supporting them at the critical junctures where they might otherwise leave the pathway to geosciences.
Preparation of the future professional geoscience workforce is not just an issue of numbers. Of additional concern is what students should learn and experience as undergraduates, once they enter the pipeline. It is important to consider potential career pathways for geoscience students, as these inform the types of education required. AGI's workforce analysis has documented the rich suite of employment opportunities for students with geoscience degrees at all levels. Environmental Services (31%), federal government (24%), four-year (4yr) institution and construction (both 12%) are the top employment sectors for students with bachelor's degrees in geoscience, whereas master's students typically end up in oil and gas (60%), environmental services (16%), the federal government (12%), or at 4yr Institutions (8%). Implementation of the Next Generation Science Standards (NGSS; http://www.nextgenscience.org/), which elevate the role of earth and space science concepts in the high school curriculum, is expected to lead to increasing demand for geoscience educators, as well. The skills and competencies required to be successful in different geoscience career paths are not always identical. The recent "Summit on the Future of Undergraduate Geoscience Education" (http://www.jsg.utexas.edu/events/future-of-geoscience-undergraduate-education/) and related reports have begun to identify the skills, competencies, concepts and learning outcomes deemed essential for tomorrow's geoscience workforce. Critical thinking and problem-solving skills, spatial and temporal abilities, strong quantitative skills, and the ability to work in teams are among the priorities for many geoscience work environments.
To address these and related matters, the Directorate for Geosciences (GEO) is re-launching the IUSE: GEOPATHS program, to create and support innovative and inclusive projects to build the future geoscience workforce. This program is one component in the National Science Foundation (NSF) Improving Undergraduate STEM Education (IUSE) initiative, which is a comprehensive, Foundation-wide effort to enhance the quality and effectiveness of the education of undergraduates in all of the STEM fields. The importance of the undergraduate experience for preparing both a diverse STEM workforce ready and equipped for innovation, and a STEM-literate public ready to support and benefit from the progress of science, is described in several key reports and documents (e.g., References 2, 4, 19, 20 and 25) . The IUSE Framework promotes new and exciting approaches to using research on STEM learning and education to address challenges across undergraduate STEM education, as well as within specific disciplines. The framework draws upon a knowledge base accumulated from decades of research, development, and best practices across the nation in STEM undergraduate education. NSF expects that investments within the IUSE portfolio will integrate theories and findings from education research with attention to the needs and directions of emerging science and engineering research directions. New knowledge about learning and implementation will be developed across all IUSE investments. 
II. PROGRAM DESCRIPTION
Improving Pathways into the Geosciences
The IUSE: GEOPATHS funding opportunity invites creative proposals to broaden and strengthen the pathways that will engage and retain diverse students in undergraduate and graduate geoscience degree programs and help them receive the necessary skills and competencies for a variety of careers pathways. IUSE: GEOPATHS projects are expected to utilize effective, evidence-based strategies for improving student engagement and retention, and to expose students to meaningful experiences in the geosciences through leveraging of academic and/or non-academic research and instrumentation infrastructure. The underlying hypothesis for this solicitation is that novel, authentic, career-relevant geoscience experiences for larger student populations not only augment existing curricula but will also increase the students' desire to pursue degrees and geoscience-related careers.
The overarching questions being addressed through this solicitation are:
Which strategies are most effective for increasing the number and diversity of students entering the geoscience workforce pipeline? Which approaches are most effective in retaining undergraduate students in the geoscience pipeline? Which activities are most effective in preparing undergraduate geoscience majors for the workforce, and smoothing their transition post-graduation? Which strategies are most effective for increasing the number and diversity of non-geoscience undergraduate majors that pursue post-baccalaureate degrees in geoscience?
IUSE: GEOPATHS projects also offer an opportunity to tap the nation's diverse student talent pool and broaden participation in science and engineering. NSF is particularly interested in increasing the numbers of women, underrepresented minorities, and persons with disabilities in professional experiences related to the geosciences. IUSE: GEOPATHS projects are strongly encouraged to involve students who are members of these groups that are underrepresented in STEM: African Americans, Hispanics, American Indians, Alaska Natives, and Native Hawaiians or other Pacific Islanders. When designing recruitment plans, IUSE: GEOPATHS projects are also encouraged to consider students who are veterans of the U.S. Armed Services.
The IUSE: GEOPATHS solicitation offers two distinct funding Tracks: (1) Engaging students in the geosciences through extra-curricular experiences and training (GEOPATHS-EXTRA) and (2) Improving pathways into the geosciences through institutional collaborations (GEOPATHS-IMPACT).
GEOPATHS-EXTRA Projects
GEOPATHS-EXTRA projects are focused on providing individual undergraduate students with sustained or catalytic experiences that develop their expertise in geoscience, enhance their professional skills, increase their access to professional networks, and demonstrably deepen their interest in, and knowledge of, geoscience career pathways. Introducing students to the geosciences through extra-curricular experiential learning, internships, field trips, and culturally-relevant or problem-based learning scenarios, are well-documented as successful approaches for recruitment. More than a decade of empirical research has demonstrated the benefits to students from participating in undergraduate research because it not only socializes undergraduates into scientific thinking and practices, it may also play a significant role in students' educational and career trajectories, especially among Hispanic/Latino students (e.g., References 19 to 23). AGI reports that more than 80% of bachelor's and master's graduates in the geosciences who participated in some form of internship during their education felt it was very important for their academic and professional development; yet, less than half of undergraduate geoscience majors participated in an internshiplike experience. Increasing the number and types of opportunities that provide individual undergraduate students with authentic, career-relevant experiencesacross all employment sectors -may increase both student engagement and retention in the pipeline. Many academic, private sector and government-managed facilities within the geosciences community could be leveraged to provide such experiences.
GEOPATHS-EXTRA proposals can be submitted by institutions of higher education that offer undergraduate courses or bachelor's degrees in any of the geoscience fields, with some restrictions (see eligibility criteria). GEOPATHS-EXTRA projects are expected to focus on the needs of individual students, primarily by offering cohort-based, extra-or co-curricular experiences that complement the submitting institution's existing bachelor's degree curriculum. Each cohort should involve a minimum of six students per institution. Collaborations with other academic and non-academic institutions that create opportunities to expose participating students to a variety of working environments are strongly encouraged, as are collaborations that engage diverse undergraduate students from local community colleges and MSIs. While requests to support academic year undergraduate research as one component of a GEOPATHS-EXTRA project will be considered, they must not duplicate the types of undergraduate research experiences that can be supported through the REU Site and Supplement program solicitation.
Specific activities that might be supported through the GEOPATHS-EXTRA track include, but are not limited to, the following:
Creating mentored geoscience-related internships, externships, or apprenticeship programs in collaboration with the private sector Providing students with service-learning or community-based opportunities related to the geosciences Establishing and conducting novel support programs aimed at retaining diverse students in geosciences Partnering with large research facilities, to provide students with hands-on training and experience using sophisticated geoscience instrumentation, large data sets, and/or models Engaging students in large, ongoing, and separately funded field-based research campaigns and subsequent data analysis and synthesis Creating competitions and prizes that offer capstone experiences at large or unique geoscience research facilities Engaging pre-service science teachers in activities that foster their interest in becoming secondary earth science teachers Providing experiences that help pre-college students transition more successfully into undergraduate geoscience programs Establishing new multi-year, academic-year geoscience research opportunities for cohorts of undergraduate students at the awardee institution Offering accessible field experiences for students with sensory, physical, or intellectual disabilities; this includes intentional engagement of students with "less apparent" disabilities, high functioning undergraduate students on the autism spectrum and students in STEP-like transition programs (Reference 25).
Proposals submitted to this track should build on the evidence base for effective strategies for undergraduate engagement, recruitment and retention, particularly among underrepresented student populations. Similarly, they should be designed to contribute to the evidence base through formative and summative assessment and documenting the impacts of the experiences on student attitudes, learning outcomes, and persistence in the pipeline. Competitive proposals will clearly articulate how the proposed activities scaffold to, and integrate with, the academic program(s); carefully describe methods for recruitment and selection of students; and, discuss professional development activities that better prepare faculty and other professional participants for their roles as mentors/supervisors.
GEOPATHS-IMPACT Projects
GEOPATHS-IMPACT projects are expected to establish new, or strengthen existing, institutional partnerships and collaborations that provide sustainable pathways and support mechanisms for facilitating transitions of undergraduate students at critical junctions: between high school and undergraduate geoscience programs; between two-year undergraduate institutions and four-year institution geoscience degree programs; between baccalaureate degrees in geoscience and the geoscience workforce; or, between baccalaureate degrees (in any field) and post-baccalaureate geoscience programs. GEOPATHS-IMPACT projects are expected to focus less on the engagement of individual students in the geosciences and focus more on implementing systemic and sustainable approaches that can increase access to geoscience education and research opportunities and open doors to education and career pathways over time. The emphasis is on using NSF funding to establish programs, structures, and collaborations that can have lasting impact. For example, formal articulation agreements, e.g., between four-year and two-year institutions, can ease student transfers into geoscience bachelor's degree programs. Education and research collaborations between institutions may also help first and second year students, who might otherwise not encounter geoscience before deciding on a major, explore the possibilities within the field. Providing reliable and current information about career paths and opportunities, as well as sustained mentoring, networking, and professional development are also important strategies in helping students make the transition from undergraduate to graduate study and beyond. In addition, proposers seeking to develop institutional collaborations between two-year colleges and four-year programs that involve geoscience technician training are directed to NSF's Advanced Technological Education (ATE) program.
Specific activities that might be supported through the GEOPATHS-IMPACT track include, but are not limited to, the following:
Cross-listing and/or co-teaching introductory geosciences classes between 2-year and 4 year institutions
Convening small workshops or strategic planning activities to establish new institutional collaborations Designing and testing novel bridge programs that help post-undergraduate students from non-geoscience fields transition into geoscience graduate programs Formalizing collaborations between geoscience departments and education schools that strengthen the preparation of pre-service geoscience teachers Conducting novel outreach programs aimed at recruiting more diverse students into undergraduate and graduate geoscience pathways Creating mechanisms to engage upper level high school or community college students in experiences that demonstrate the geosciences as a viable career path before applying for college admission or transfer to a 4-year program Creating summer bridge programs that expose incoming undergraduate freshmen to the geosciences Leveraging large research infrastructure (e.g., ships, Critical Zone Observatories) to expose non-geoscience and pre-service teacher majors to geoscience content and opportunities Creation of enrichment programs that develop undergraduate skills required by the evolving job market for geoscientists and increase their matriculation into jobs classified as geoscience Developing career-aligned collaborations between academia and the local private sector or state/local government that facilitate transitions between undergraduate programs and the geoscience workforce Creating mechanisms to engage students with sensory, physical, or intellectual disabilities, including "less apparent" disabilities in accessible field and research experiences;
Proposers seeking to engage students at two-year institutions through this track are reminded of some of the specific barriers to attainment that these students must confront (e.g., References 16, 21, 22) . These include: limited knowledge about college navigation; financial concerns; insufficient academic preparation, especially in math; misalignment of core courses across community colleges and four-year schools; limited advising, orientation, and mentoring; constraints affecting the academic and social integration of working students; and lack of self-efficacy.
Competitive proposals submitted to the GEOPATHS-IMPACT track will show evidence that all institutional partners are committed to and have been engaged intellectually in the design and execution of the proposed work. It is also important that proposals not only include details on the transition that the project would enhance, but also demonstrate that the infrastructure is in place to foster the success of students once they transition to the new academic stage. A management plan, a sustainability plan, and a plan for tracking students should be described. Proposals seeking funds to support an existing institutional collaboration must clearly demonstrate the effectiveness of current activities being implemented through the partnership and identify the gaps that would be addressed if additional resources were made available. 
III. AWARD INFORMATION
Regardless of which track is selected, the program expects to offer approximately 20 awards, with the average total award size expected to be in the $300,000 to $350,000 range. The duration of awards for both tracks will be up to 36 months. Estimated program budget, number of awards and average award size/duration are subject to the availability of funds.
IV. ELIGIBILITY INFORMATION

Who May Submit Proposals:
Proposals may only be submitted by the following:
Institutions of Higher Education (IHEs) -Two-and four-year IHEs (including community colleges) accredited in, and having a campus located in the US, acting on behalf of their faculty members. Special Instructions for International Branch Campuses of US IHEs: If the proposal includes funding to be provided to an international branch campus of a US institution of higher education (including through use of subawards and consultant arrangements), the proposer must explain the benefit(s) to the project of performance at the international branch campus, and justify why the project activities cannot be performed at the US campus.
Who May Serve as PI:
There are no restrictions or limits.
Limit on Number of Proposals per Organization:
An organization may serve as sole submitting institution or as lead institution of a collaborative project on only one submission per competition, regardless of track, but may serve as the non-lead institution of a collaborative project more than once per competition. Additional eligibility requirements are described later in the solicitation.
Potential PIs are advised to contact their institutional office of research regarding processes used to select proposals for submission.
Limit on Number of Proposals per PI or Co-PI:
A Principal Investigator may serve in the role of PI or Co-PI on only one proposal per competition if they are at the sole-submitting institution or the lead institution of a collaborative project, but may serve as the Co-PI for a non-lead institution of a collaborative project more than once per competition.
Additional Eligibility Info:
The limitation on eligible organizations noted above applies only to sole submitting institutions or lead institutions of a collaborative proposal. All other eligible institutions identified in the PAPPG are eligible to participate as the non-lead institution of a collaborative proposal. In addition, the following eligibility limitations apply:
GEOPATHS-EXTRA proposals: NSF is restricting the eligibility of institutions that may serve as the sole submitting organization or the lead institution in a collaborative proposal in order to increase opportunities for smaller and/or primarily undergraduate institutions that have less access to significant Federal funding for STEM research and related infrastructure. 
V. PROPOSAL PREPARATION AND SUBMISSION INSTRUCTIONS
A. Proposal Preparation Instructions
Letters of Intent (required):
Letters of Intent (submitted through FastLane) are required for both tracks. Any full proposals received for projects that did not submit a Letter of Intent by the required deadline will be returned without review. The Letter of Intent should identify the track to which the proposal is being submitted to and the name and institutions of the PI, Co-PIs and other key personnel who will be involved with the project. If the project will be leveraging a named research facility or program (e.g., NCAR, EarthScope, LSAMP), this facility/program should be identified. The Letter of Intent should also identify which geoscience sub-fields (e.g., oceanography) or employment sectors (e.g., mining) are being addressed, if relevant. A brief synopsis (less than 2,500 characters) of the project design and activities to be undertaken should be provided. If more than one Letter of Intent is received from an institution in which they are the lead of a collaborative project, they will be asked to make a decision as to which proposal will move forward. Letters of Intent are not binding but are used by NSF program staff to gauge the number of proposals likely to be submitted and to identify the types of reviewer expertise that will be required.
Letter of Intent Preparation Instructions:
When submitting a Letter of Intent through FastLane in response to this Program Solicitation please note the conditions outlined below: In determining which method to utilize in the electronic preparation and submission of the proposal, please note the following:
Collaborative Proposals. All collaborative proposals submitted as separate submissions from multiple organizations must be submitted via the NSF FastLane system. PAPPG Chapter II.D.3 provides additional information on collaborative proposals.
See PAPPG Chapter II.C.2 for guidance on the required sections of a full research proposal submitted to NSF. Please note that the proposal preparation instructions provided in this program solicitation may deviate from the PAPPG instructions.
The following requirements generally apply to both tracks. Specific requirements that are unique to one of the tracks are clearly identified.
Proposal Title: The proposal title established in FastLane should clearly indicate which track is being supported by the proposed project, using the relevant format here:
For GEOPATHS: EXTRA projects, the title should read as "GP-EXTRA: rest of the title…."
For GEOPATHS: IMPACT projects, the title should read as "GP-IMPACT: rest of the title…."
Project Description: a. Overview. Provide a brief description of the goals and objectives of the proposed IUSE: GEOPATHS project, the intellectual focus, organizational structure, timetable, and any participating organizations' commitment to the activity. Information should be provided about the specific student population being targeted (e.g., demographics, grade level, critical juncture), as well as a justification as to why this particular population was chosen. b. Institutional Profile(s). Provide a brief description of the submitting organization and any other institutional partners in the project. Proposals should describe the current status of undergraduate geoscience education, research, and/or training opportunities at each institution, including the demographics and expertise of the faculty, staff, and the number, demographics, and expertise of the undergraduate or other targeted student population participating in these geoscience opportunities. If more than one institution is involved in the project, the proposal should describe the goals of the collaboration and the anticipated outcomes for students who will benefit from that collaboration. The roles of each institution and a management plan should be clearly defined. c. Project Design. Proposals should describe the specific activities that will be undertaken to achieve the goals outlined in this solicitation, appropriate for the specific track being addressed.
For GEOPATHS-EXTRA projects, this section should address the approach to undergraduate research, training, or other extracurricular activities being taken, as well as provide detailed descriptions of extracurricular projects and activities that students will pursue. A discussion of how the proposed activities scaffold to the formal instructional curriculum at the submitting institution must be included. The evidence base that underpins the specific project design being proposed, the significance of the research/training area, and, when appropriate, the underlying theoretical framework, hypotheses, research questions, etc. of any scientific research activities that will be undertaken by students should be discussed and will be used by reviewers to evaluate the intellectual merit. Prior research has shown that undergraduate research and training experiences have their greatest impact in situations that lead the participants from a relatively dependent status to as independent a status as their competence warrants. Development of career-relevant competencies and skills in participating students should be a goal of the intervention(s). Proposals must present plans that will ensure the development of student-faculty and student-professional interactions, as well as student-student communication. Mentoring, professional socialization, development of collegial relationships and interactions, and cultivation of other 21 st century workforce skills should be important parts of the project.
For GEOPATHS-IMPACT projects, this section should describe the goals of the partnership, the rationale for why specific partners have been chosen, the nature of the activities that will be undertaken through the partnership, and the anticipated outcomes of these activities for the participating students, geoscience professionals, and collaborating institutions. A detailed implementation plan should be provided. The number and demographics of students participating in or affected by these activities should be described. This section should also consider strategies for documenting the impact of the proposed activities on student engagement and attainment in the geosciences and whether the anticipated project outcomes have been achieved. So that reviewers can evaluate the intellectual merit, this discussion should indicate the evidence base that underpins the specific project design being proposed and a rationale for why specific partners have been recruited to participate. This section should also describe the potential for sustainability of the NSF-initiated activities once the grant has ended.
d. Project Personnel. This subsection should describe any relevant experience and the record of involvement with undergraduate research, training, and/or education of the PI, the faculty or other professionals who may serve as mentors for the proposed activities. The description should include information on the record of faculty/mentors in publishing work involving undergraduate authors and/or in providing professional development opportunities for student researchers/trainees. For all GEOPATHS-EXTRA projects and relevant GEOPATHS-IMPACT projects, this section should also discuss the diversity of the mentor pool; strategies for recruiting and selecting additional mentors; any training, mentoring, or monitoring that mentors have received or will receive to help them mentor students effectively during the extra-or co-curricular experience; and any plans by which mentoring relationships will be sustained after students leave the IUSE: GEOPATHS-supported activity. e. Student Recruitment and Selection. The overall quality of the student recruitment and selection processes and criteria will be an important element in the evaluation of IUSE: GEOPATHS proposals. This criterion is most relevant for GEOPATHS-EXTRA projects, but will also be important for GEOPATHS-IMPACT projects that are designed to engage individual undergraduate students in specific activities. The student recruitment plan should be described with as much specificity as possible, including the types and/or names of academic institutions or other partners where students will be recruited and the efforts that will be made to attract members of underrepresented groups (women, minorities, and persons with disabilities). The names of any ongoing programs to engage underrepresented minorities in STEM disciplines (e.g., LSAMP, SOARS) that may be leveraged for recruitment should be identified. The number of participants engaged in GEOPATHS activities should be appropriate to the institutional or organizational setting, as well as the project design. f. Project Evaluation and Reporting. NSF will be contracting with a third party to assist with program-level monitoring of the portfolio of awards made through the IUSE: GEOPATHS competition. However, each project should include a description of formative and summative evaluation activities that will be undertaken to improve implementation and document progress toward achieving major goals and objectives. This section should describe efforts to measure qualitatively and quantitatively the success of the project in achieving its goals, particularly with regard to the degree to which students have gained geoscience content knowledge and skills, have changed their perspectives and attitudes toward geoscience education and career paths, and/or have been successfully retained at critical junctures in the pathway. Evaluation may involve periodic measures throughout the project to ensure that it is progressing satisfactorily according to the project plan, and may involve pre-project and post-project measures aimed at determining the degree of student learning that has been achieved. In addition, it is highly desirable to have a structured means of tracking participating students beyond graduation, with the aim of gauging the degree to which the IUSE: GEOPATHS experience has been a lasting influence in the students' career paths.
Proposers may wish to consult The 2010 User-Friendly Handbook for Project Evaluation (http://www.westat.com/sites/westat.com/files/2010UFHB.pdf) for guidance on the elements in a good evaluation plan. Depending on the nature of the proposed effort, PIs may wish to engage specialists in program evaluation (from their organization or another one) in planning and implementing the project evaluation. g. Sustainability Plan. The proposal should describe plans for sustaining programs, activities and/or collaborations that have been developed through the project once NSF funding has ended. If the sustainability plan involves continuing institutional support, a letter of commitment from senior administration official(s) confirming that support should be included in the Supporting Documents section of the proposal.
B. Budgetary Information
Cost Sharing:
Inclusion of voluntary committed cost sharing is prohibited.
Budget Preparation Instructions:
It is expected that most of the funding being requested will be used to support undergraduate student participation or programs/mechanism/experiences that would directly impact undergraduate students. Proposers should consult with their Sponsored Research Office as to whether institutional policies require that this support be in the form of Participant Support Costs or through some other budget category (e.g., Salaries). The institution must make the determination whether the undergraduate student is considered an employee or a research participant. A student employee is compensated for services rendered and should be included in the salary section of the budget. Participants serve a different role on the project because their involvement is aimed at developing the students' research skills, or providing the student with a practical educational experience. Undergraduate students supported directly with NSF funds (through stipends or salary from an IUSE: GEOPATHS award) must be U.S. citizens, U.S. nationals, or permanent residents of the United States.
The PI is expected to attend a meeting of IUSE: GEOPATHS Principal Investigators during the first year of the project, likely to be held in the Washington, DC metro area, or an alternative location (e.g., professional society meeting), and should include funding to support travel and per diem for this two-day meeting in the budget. Submitting the Proposal: Once all documents have been completed, the Authorized Organizational Representative (AOR) must submit the application to Grants.gov and verify the desired funding opportunity and agency to which the application is submitted. The AOR must then sign and submit the application to Grants.gov. The completed application will be transferred to the NSF FastLane system for further processing.
C. Due Dates
Proposers that submitted via FastLane or Research.gov may use Research.gov to verify the status of their submission to NSF. For proposers that submitted via Grants.gov, until an application has been received and validated by NSF, the Authorized Organizational Representative may check the status of an application on Grants.gov. After proposers have received an e-mail notification from NSF, Research.gov should be used to check the status of an application.
VI. NSF PROPOSAL PROCESSING AND REVIEW PROCEDURES
Proposals received by NSF are assigned to the appropriate NSF program for acknowledgement and, if they meet NSF requirements, for review. All proposals are carefully reviewed by a scientist, engineer, or educator serving as an NSF Program Officer, and usually by three to ten other persons outside NSF either as ad hoc reviewers, panelists, or both, who are experts in the particular fields represented by the proposal. These reviewers are selected by Program Officers charged with oversight of the review process. Proposers are invited to suggest names of persons they believe are especially well qualified to review the proposal and/or persons they would prefer not review the proposal. These suggestions may serve as one source in the reviewer selection process at the Program Officer's discretion. Submission of such names, however, is optional. Care is taken to ensure that reviewers have no conflicts of interest with the proposal. In addition, Program Officers may obtain comments from site visits before recommending final action on proposals. Senior NSF staff further review recommendations for awards. A flowchart that depicts the entire NSF proposal and award process (and associated timeline) is included in PAPPG Exhibit III-1.
A comprehensive description of the Foundation's merit review process is available on the NSF website at: https://www.nsf.gov/bfa/dias/policy/merit_review/.
Proposers should also be aware of core strategies that are essential to the fulfillment of NSF's mission, as articulated in Building the Future: Investing in Discovery and Innovation -NSF Strategic Plan for Fiscal Years (FY) 2018 -2022. These strategies are integrated in the program planning and implementation process, of which proposal review is one part. NSF's mission is particularly well-implemented through the integration of research and education and broadening participation in NSF programs, projects, and activities.
One of the strategic objectives in support of NSF's mission is to foster integration of research and education through the programs, projects, and activities it supports at academic and research institutions. These institutions must recruit, train, and prepare a diverse STEM workforce to advance the frontiers of science and participate in the U.S. technology-based economy. NSF's contribution to the national innovation ecosystem is to provide cutting-edge research under the guidance of the Nation's most creative scientists and engineers. NSF also supports development of a strong science, technology, engineering, and mathematics (STEM) workforce by investing in building the knowledge that informs improvements in STEM teaching and learning.
NSF's mission calls for the broadening of opportunities and expanding participation of groups, institutions, and geographic regions that are underrepresented in STEM disciplines, which is essential to the health and vitality of science and engineering. NSF is committed to this principle of diversity and deems it central to the programs, projects, and activities it considers and supports.
A. Merit Review Principles and Criteria
The National Science Foundation strives to invest in a robust and diverse portfolio of projects that creates new knowledge and enables breakthroughs in understanding across all areas of science and engineering research and education. To identify which projects to support, NSF relies on a merit review process that incorporates consideration of both the technical aspects of a proposed project and its potential to contribute more broadly to advancing NSF's mission "to promote the progress of science; to advance the national health, prosperity, and welfare; to secure the national defense; and for other purposes." NSF makes every effort to conduct a fair, competitive, transparent merit review process for the selection of projects.
Merit Review Principles
These principles are to be given due diligence by PIs and organizations when preparing proposals and managing projects, by reviewers when reading and evaluating proposals, and by NSF program staff when determining whether or not to recommend proposals for funding and while overseeing awards. Given that NSF is the primary federal agency charged with nurturing and supporting excellence in basic research and education, the following three principles apply:
All NSF projects should be of the highest quality and have the potential to advance, if not transform, the frontiers of knowledge. NSF projects, in the aggregate, should contribute more broadly to achieving societal goals. These "Broader Impacts" may be accomplished through the research itself, through activities that are directly related to specific research projects, or through activities that are supported by, but are complementary to, the project. The project activities may be based on previously established and/or innovative methods and approaches, but in either case must be well justified. Meaningful assessment and evaluation of NSF funded projects should be based on appropriate metrics, keeping in mind the likely correlation between the effect of broader impacts and the resources provided to implement projects. If the size of the activity is limited, evaluation of that activity in isolation is not likely to be meaningful. Thus, assessing the effectiveness of these activities may best be done at a higher, more aggregated, level than the individual project.
With respect to the third principle, even if assessment of Broader Impacts outcomes for particular projects is done at an aggregated level, PIs are expected to be accountable for carrying out the activities described in the funded project. Thus, individual projects should include clearly stated goals, specific descriptions of the activities that the PI intends to do, and a plan in place to document the outputs of those activities.
These three merit review principles provide the basis for the merit review criteria, as well as a context within which the users of the criteria can better understand their intent.
Merit Review Criteria
All NSF proposals are evaluated through use of the two National Science Board approved merit review criteria. In some instances, however, NSF will employ additional criteria as required to highlight the specific objectives of certain programs and activities.
The two merit review criteria are listed below. Both criteria are to be given full consideration during the review and decision-making processes; each criterion is necessary but neither, by itself, is sufficient. Therefore, proposers must fully address both criteria. (PAPPG Chapter II.C.2.d(i). contains additional information for use by proposers in development of the Project Description section of the proposal). Reviewers are strongly encouraged to review the criteria, including PAPPG Chapter II.C.2.d(i), prior to the review of a proposal.
When evaluating NSF proposals, reviewers will be asked to consider what the proposers want to do, why they want to do it, how they plan to do it, how they will know if they succeed, and what benefits could accrue if the project is successful. These issues apply both to the technical aspects of the proposal and the way in which the project may make broader contributions. To that end, reviewers will be asked to evaluate all proposals against two criteria:
Intellectual Merit: The Intellectual Merit criterion encompasses the potential to advance knowledge; and Broader Impacts: The Broader Impacts criterion encompasses the potential to benefit society and contribute to the achievement of specific, desired societal outcomes.
The following elements should be considered in the review for both criteria:
1. What is the potential for the proposed activity to a. Advance knowledge and understanding within its own field or across different fields (Intellectual Merit); and b. Benefit society or advance desired societal outcomes (Broader Impacts)? 2. To what extent do the proposed activities suggest and explore creative, original, or potentially transformative concepts? 3. Is the plan for carrying out the proposed activities well-reasoned, well-organized, and based on a sound rationale? Does the plan incorporate a mechanism to assess success? 4. How well qualified is the individual, team, or organization to conduct the proposed activities? 5. Are there adequate resources available to the PI (either at the home organization or through collaborations) to carry out the proposed activities?
Broader impacts may be accomplished through the research itself, through the activities that are directly related to specific research projects, or through activities that are supported by, but are complementary to, the project. NSF values the advancement of scientific knowledge and activities that contribute to achievement of societally relevant outcomes. Such outcomes include, but are not limited to: full participation of women, persons with disabilities, and underrepresented minorities in science, technology, engineering, and mathematics (STEM); improved STEM education and educator development at any level; increased public scientific literacy and public engagement with science and technology; improved well-being of individuals in society; development of a diverse, globally competitive STEM workforce; increased partnerships between academia, industry, and others; improved national security; increased economic competitiveness of the United States; and enhanced infrastructure for research and education.
Proposers are reminded that reviewers will also be asked to review the Data Management Plan and the Postdoctoral Researcher Mentoring Plan, as appropriate.
Additional Solicitation Specific Review Criteria
Participant Recruitment: Is the recruitment and selection process described with sufficient detail? Is the recruitment plan likely to attract a diverse population of students that would benefit from the proposed activities? PI Team: Does the project team have sufficient experience in supporting students in the types of activities being proposed? Institutional Commitment: Do the letter(s) of commitment from collaborating organizations provide evidence of support for the project sufficient to achieve the goals and objectives? Connection to Research on Geoscience Education: How well informed are the vision and execution plan by the literature and prior attempts, if applicable, to implement change. Is the expectation of success well-justified? Connection to Careers: Is there a sufficient connection in the proposed project to viable career paths in the geosciences? Student Mentoring Plan: Is there a mentoring plan in place for student participants? Does the plan include sufficient training for faculty to successfully undertake their roles as mentors and supervisors of the student participants? Documenting Impact: Will the evaluation and monitoring plan provide sufficient documentation that project goals and outcomes have been realized? Potential for Sustainability: What is the potential for sustaining project activities and/or institutional collaborations after funding ends?
B. Review and Selection Process
Proposals submitted in response to this program solicitation will be reviewed by Ad hoc Review and/or Panel Review, or Internal NSF Review.
Ad hoc Review and/or Panel Review, or Internal NSF Review.
Reviewers will be asked to evaluate proposals using two National Science Board approved merit review criteria and, if applicable, additional program specific criteria. A summary rating and accompanying narrative will generally be completed and submitted by each reviewer and/or panel. The Program Officer assigned to manage the proposal's review will consider the advice of reviewers and will formulate a recommendation.
After scientific, technical and programmatic review and consideration of appropriate factors, the NSF Program Officer recommends to the cognizant Division Director whether the proposal should be declined or recommended for award. NSF strives to be able to tell applicants whether their proposals have been declined or recommended for funding within six months. Large or particularly complex proposals or proposals from new awardees may require additional review and processing time. The time interval begins on the deadline or target date, or receipt date, whichever is later. The interval ends when the Division Director acts upon the Program Officer's recommendation.
After programmatic approval has been obtained, the proposals recommended for funding will be forwarded to the Division of Grants and Agreements for review of business, financial, and policy implications. After an administrative review has occurred, Grants and Agreements Officers perform the processing and issuance of a grant or other agreement. Proposers are cautioned that only a Grants and Agreements Officer may make commitments, obligations or awards on
